Introduction
The performance of any computer system is limited by both the speed and versatility of its hardware and the efficiency of its software. Historically, computer systems have been purchased because they meet the current requirements and are projected to meet the future requirements for 2-5 years. Unfortunately, the usefulness of computer technology is so great that computers are usually saturated in less than half of the time projected. This leads to substantial hardware replacement expense and frequently means that major software systems must also be replaced, redeveloped or at least reimplemented on new hardware. The accompanying disruption of service reduces the value of computer support to an analytical laboratory. Evaluating methods for reducing the need for major hardware replacements is therefore essential not only to reduce costs, but also to prevent service disruptions that are encountered when actual system replacement occurs.
Understanding why laboratory computer systems become obsolete is the first step in determining how to delay the onset of such obsolescence. Four major areas of concern can be readily identified, viz. storage capacity, hardware speed, operating system efficiency and application software efficiency. The first of these areas of concern can usually be addressed without system replacement by the addition of large storage devices and is therefore a solved problem. The last area is one which is generally in the hands of applications programmers. There is no good method of rating efficiency except through benchmarking the programs against specific tasks. Even this seldom indicates what the bottlenecks are in a piece of software currently in use. As a consequence, only hardware speed and operating system efficiency are left as topics to study for someone who wants to improve the performance and therefore extend the lifetime of current hardware systems.
As both of the phenomena of interest involve the amount of time the system needs to accomplish a task, it is necessary to break the system time into its components.
In a previous paper [1] figure 6 . This confirms what was demonstrated in our previous paper on hardware improvements, namely that the speed of data storage has a noticeable effect on the performance of a clinical laboratory information system.
Results and discussion
The nature of research into computer system performance is always such that everything that one 
